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Pursuant to 37 C.F.R. §1.192, the applicants hereby respectfully submit the following 
Brief in support of their appeal. Pursuant to 37 C.F.R. §1. 192(a) this brief is being filed in 
triplicate. 

(1) Real Party in Interest 

The real party in interest is Motorola, Inc., a Delaware corporation. 

(2) Related Appeals and Interferences 

There are no other appeals or interferences known to appellant, the appellant's legal 
representative, or assignee that will directly affect, or be directly affected by or have a bearing 
on the Board's decision in the pending appeal. 
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(3) Status of Claims 

Claims 1-28 stand twice rejected and are presently under final rejection. This appeal 
is from the rejection of claims 1-28. 

(4) Status of Amendments 

No amendments have been filed subsequent to the final rejection. 

(5) Summary of Invention 

An interposer having at least one semiconductor die attached to a first side thereof 
also has, prior to placement on a printed wiring board, an underfill material disposed at least 
partially thereon. 

In general accord with prior art practice, an interposer package can comprise an 
interposer (11) having at least one semiconductor die (21) disposed on one surface thereof 
and one or more interface electrodes (12) disposed on an opposing surface. [Page 4, Lines 6- 
9.] Fig. 2 (as reproduced below for the convenience of the reader) illustrates these features. 



A layer of underfill material (31) covers the interface electrode side of the interposer 
(1 1) as illustrated in Fig. 3 (reproduced below for the convenience of the reader). 




21 



—PRIOR ART— 





21 
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In one embodiment, the underfill material (31) is disposed over the already placed 
interface electrodes (12). In such an embodiment, the underfill material (31) is then 
selectively removed to partially expose the interface electrodes (12) (see Fig. 4 as reproduced 
below for the convenience of the reader) [Page 4, Line 20 - Page 5, Line 18.]. 




Pursuant to another embodiment, the underfill material is placed on the interposer 
prior to placement of the interface electrodes. In one embodiment of this approach, apertures 
(101) are formed as the underfill material is being deposited. (See Fig. 1 1 as reproduced 
below for the convenience of the reader). 




In another embodiment for this approach, the apertures are formed subsequent to 
deposition of the underfill material. In either case, the interface electrodes are then formed 
within the apertures. [Page 7, Lines 1-15.] 



Page 3 of 14 



Application No. 10/044,777 

Notice of Appeal dated April 1 , 2004 

Decision of Primary Examiner dated November 4, 2004 



Pursuant to one embodiment, the underfill material is formed through a series of 
deposited layers as shown in Fig. 13 (reproduced below for the convenience of the reader). 



This specification also teaches that the plurality of such packages can be 
simultaneously processed and then singulated as desired. The specification also teaches that 
such singulated packages can be disposed within corresponding pick-and-place carriers such 
as a tape and reel carrier. 

(6) The Issues 

Claims 1 and 4-13 are rejected under 35 USC 103(a) given Capote, et al. (U.S. Patent 
No. 6,335,571) ("Capote") in view of Lin (U.S. Patent No. 5,258,648) ("Lin"). Claims 1-3 
and 21-28 are rejected under 35 USC 103(a) given Lin in view of Capote. Claims 14-18 are 
rejected under 35 USC 103(a) given Lin in view of Capote and further in view of Grube, et al. 
(European Patent Publication No. 0 475 022) ("Grube"). Claims 19 and 20 are rejected under 
35 USC 103(a) given Lin in view of Capote and further in view of Grube and further in view 
of Spigarelli, et al. (U.S. Patent No. 5,251,266) ("Spigarelli"). 

(7) Grouping of the Claims 

Group 1: Claims 1 and 14-20. 
Group 2: Claims 2-4 and 21-28. 
Group 3: Claims 5-8. 
Group 4: Claims 9-11. 
Group 5: Claims 12 and 13. 




m hi* 
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(8) Arguments 
Group 1 

Rejection under 35 USC 103 

Claim 1 has been rejected under 35 USC 103(a) given Capote in view of Lin and also 
given Lin in view of Capote. 

Capote teaches the use of two underfill materials to bridge a gap between a die and a 
substrate. Capote particularly suggests that a first underfill material be applied to the die and 
a second, different underfill material be applied to the substrate prior to combining the two 
pieces into a common assembly. Consequently, Capote does not teach providing a complete 
"underfilling" on either the die or the substrate alone. Rather, it is the final combination that 
provides sufficient material to actually "fill" the available space. To put it another way, 
Capote teaches disposing an underfill material on a die, and to then place that underfill 
material on another layer of underfill material as versus directly on a substrate. 

Capote also does not teach the use of an interposer. The examiner suggests that using 

an interposer (for example, by borrowing the concept from Lin) can be introduced into Capote 

from another reference. Making such a combination, however, requires the person of average 

skill in the art to ignore the teachings of the Capote reference itself. In particular, Capote 

makes the following statement in his description: 

In the past, the problem of solder joint fatigue life in flip- 
chip/substrate interconnects is addressed by several methods. A 
typical approach, which is described in U.S. Patent 
No. 5,801,449, involves positioning an interposer made of 
flexible circuitry between the chip and the solder joints. The 
flex circuit undergoes expansion and contraction without 
distorting the solder joints despite the presence of the air gap 
around the solder joints. 

Capote then notes the prior practice of using an underfill material between a die and a 

substrate, and distinguishes the latter from the former as follows: 

Unlike the previous interposer methods, there cannot be an air 
gap or separation between the underfill (104) and the tip (100) 
or the substrate (101). 
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Capote, then, is clearly shown to both note the use of interposers and to teach the 
reader that such interposers are to be used without an underfill material. Furthermore, while 
Capote offers numerous criticisms of the prior art underfill processes, he suggests no issues 
whatsoever with interposers. Instead, interposers are set forth in Capote as being a 
satisfactory stand-alone solution. In short, Capote teaches that interposers and underfill 
materials are different, alternative approaches to reliably securing a die to a substrate, and his 
teachings regarding the use of a two layer underfill material are solely directed to the latter 
and not to the former. 

Consequently, the applicant respectfully submits that one skilled in the art, upon 
reviewing Capote as a whole, would not be led to move in a fashion contrary to the explicit 
teachings of Capote and nevertheless utilize an interposer when also using Capote's two layer 
underfill process. 

Lin is cited for its disclosure of an interposer/die combination that is disposed on a 
substrate and wherein an underfill material is added after mounting the interposer on the 
substrate. Lin makes no suggestion that the underfill material could or should be added to the 
interposer prior to disposing the interposer on the substrate. 

Furthermore, a combination of Lin and Capote, regardless of which reference is 
viewed as a starting point, fails to achieve the claimed invention. In particular, Lin teaches 
that an underfill material can be added between an interposer and a substrate following a 
combination of the two. Capote teaches that an underfill material can be used to mount a die 
to other underfill material that has been disposed on a surface to which the die is being 
coupled. A forced combination of Capote and Lin is therefore likely to yield a structure 
wherein the die couples to the interposer with two underfill materials disposed therebetween 
and wherein another underfill material is added between the interposer and the substrate once 
those two structures have been joined. Such a structure does not meet the recitations of these 
claims. For example, Claim 1 requires that a non-conductive underfill material be disposed 
on a side of the interposer prior to placing the interposer on a printed wiring board. Neither 
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Capote nor Lin makes such a suggestion, nor will a combination of the two yield such a 
structure. 

Claims 14-20 are ultimately dependent upon Claim 1, which Claim has been shown 
allowable above. In addition, these Claims provide additional limitations regarding the use of 
a plurality of interposers, singulation of interposers, and various relationships of the underfill 
material with respect to such interposers. 

Group 2 

Rejections under 35 USC 103 

Claim 2 is dependent upon Claim 1, which Claim has been allowable above. In 
addition, Claim 2 further specifies that the interposer have at least one interface electrode 
disposed on the side that also bears the non-conductive underfill material. Claim 2 was 
rejected under 35 USC 103(a) given Lin in view of Capote. 

Lin does disclose an interposer having interface electrodes disposed between itself and 
the substrate to which it is attached and which electrodes are on the same side of the 
interposer as the side where the underfill material is added. Lin only teaches, however, that 
such underfill material should be added after mounting the interposer on a substrate. Neither 
Lin nor Capote makes any teaching that an underfill material can be placed on an interposer 
in a way that accommodates such interface electrodes. In particular, the applicant presents 
teachings wherein such electrodes are later disposed within apertures provided for this 
purpose or are revealed through a material removal process when the underfill material is 
added subsequent to placement of the interface electrodes but prior to placement of the 
interposer on a substrate. Such actions are helpful in order to facilitate the provision of such 
interface electrodes on the side of an interposer that includes a pre-placed underfill material. 
Neither Capote nor Lin makes any suggestion, however, as to how such a structural result 
might be provided. The Claims of Group 2 include this specific limitation and the applicant 
therefore respectfully submits that these Claims are allowable over the Capote/Lin 
combination for the reasons stated. 
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Group 3 

Rejections under 35 USC 103 

These claims provide specific details regarding the addition of an interface electrode 
to the underfill material bearing side of the interposer after the underfill material has been 
disposed on the interposer. Claim 5 specifically requires subsequent placement of the 
interface electrodes. Claim 6 specifies subsequent placement of such electrodes in an 
aperture that is formed simultaneously with placement of the underfill material. Claim 7 
specifies placement of the electrode in such an aperture. Claim 8 specifies formation of at 
least one aperture in the non-conductive underfill material and further specifies adding the at 
least one interface electrode in the at least one aperture. 

Neither Capote nor Lin, alone or in any reasonable combination, teach, suggest, or 
result in such configurations. The applicant therefore asserts that claims 5 through 8 each 
presents supplemental and incremental independent grounds of patentability. 

Group 4 

Rejections under 35 U.S.C. 103 

These claims provide specific details regarding formation of the underfill 
material/layer. Claim 9 specifically requires disposing the underfill material as a plurality of 
layers prior to placement of the interposer on a board (as distinct from the prior art description 
of only a single layer being disposed on the interposer prior to placement on a board). Claim 
10 specifically requires low-temperature processing of at least one layer of the multi-layer 
underfill material. Claim 1 1 specifically requires that the low-temperature processing include 
low-temperature drying. 

Neither Capote nor Lin, alone or in any reasonable combination, teach, suggest, or 
result in such configurations. The applicant therefore asserts that claims 9 through 1 1 each 
presents supplemental and incremental independent grounds of patentability. 

Group 5 

Rejections under 35 U.S.C. 103 

These claims provide specific details regarding selective removal of underfill material. 
Claim 12 specifically requires removing a portion of the underfill material to expose at least a 
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portion of at least one interface electrode. Claim 1 3 specifically requires effecting such 
removal using at least one of chemical polishing, abrading, grinding, mechanical polishing, 
and laser ablation. 

Neither Capote nor Lin, alone or in any reasonable combination, teach, suggest, or 
result in such configurations. The applicant therefore asserts that claims 12 and 13 each 
presents supplemental and incremental independent grounds of patentability. 

(9) The Claims 

1 . (Currently amended) A method comprising: 

- providing an interposer having at least one semiconductor die attached to a first side thereof; 

- prior to placing the interposer on a printed wiring board, disposing an a non-conductive 
underfill material on at least a portion of a second side thereof. 

2. (Original) The method of claim 1 wherein providing an interposer includes providing an 
interposer having at least one interface electrode disposed on the second side thereof. 

3. (Original) The method of claim 2 wherein providing an interposer having at least one 
interface electrode disposed on the second side thereof includes providing an interposer 
having at least one interface electrode comprising one of a solder bump and a solder ball 
disposed on the second side thereof. 

4. (Original) The method of claim 1 and further comprising adding at least one interface 
electrode to the second side of the interposer. 

5. (Currently amended) The method of claim 4 wherein adding at least one interface electrode 
to the second side of the interposer includes adding at least one interface electrode to the 
second side of the interposer after disposing the non-conductive underfill material. 
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6. (Currently amended) The method of claim 5 wherein disposing aa a non-conductive 
underfill material includes disposing an a non-conductive underfill material on at least a 
portion of the second side thereof while simultaneously providing at least one aperture in the 
non-conductive underfill material. 

7. (Currently amended) The method of claim 6 wherein adding at least one interface electrode 
to the second side of the interposer after disposing the non-conductive underfill material 
includes adding at least one interface electrode in the at least one aperture. 

8. (Currently amended) The method of claim 5 and further comprising forming at least one 
aperture in the non-conductive underfill material and wherein adding at least one interface 
electrode includes adding at least one interface electrode in the at least one aperture. 

9. (Currently amended) The method of claim 1 wherein disposing an a non-conductive 
underfill material includes disposing a plurality of material layers. 

10. (Original) The method of claim 9 wherein disposing a plurality of material layers includes 
exposing at least one of the material layers to low-temperature processing. 

11. (Currently amended) The method of claim 10 wherein exposing at least one of the 
material layers to low-temperature drying processing includes exposing each of the material 
layers to low-temperature drying. 

12. (Currently amended) The method of claim 1 and further comprising removing at least a 
portion of the non-conductive underfill material to expose at least a portion of at least one 
interface electrode. 
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13. (Currently amended) The method of claim 12 wherein removing at least a portion of the 
non-conductive underfill material includes using at least one of chemical mechanical 
polishing, abrading, grinding, mechanical polishing, and laser ablation to expose at least a 
portion of at least one interface electrode. 

14. (Original) The method of claim 1 wherein providing an interposer having at least one 
semiconductor die attached to one side thereof includes providing a plurality of interposers 
disposed substantially co-planar to one another, wherein at least some of the interposers each 
have at least one semiconductor die attached to one side thereof. 

15. (Original) The method of claim 14 wherein providing a plurality of interposers includes 
providing a plurality of singulated interposers. 

16. (Original) The method of claim 14 wherein providing a plurality of interposers includes 
providing a panel comprised of a plurality of interposers. 

17. (Currently amended) The method of claim 14 wherein disposing a non-conductive 
underfill material on at least a portion of the second side of the interposer includes disposing 
a» a non-conductive underfill material on at least a portion of the second side of at least some 
of the plurality of interposers. 

18. (Currently amended) The method of claim 17 and further comprising, after disposing the 
non-conductive underfill material, singulating the interposers to provide singulated 
interposers. 

19. (Original) The method of claim 18 and further comprising placing at least some of the 
singulated interposers into a carrier to facilitate subsequent placement of the singulated 
interposers on a printed wiring board. 
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20. (Original) The method of claim 19 wherein placing at least some of the singulated 
interposers into a carrier includes placing at least some of the singulated interposers into at 
least one of a tape and reel carrier, a waffle pack, and a matrix tray. 

2 1 . (Currently amended) A method comprising: 

- providing a printed wiring board; 

- providing at least one interposer having: 

- a first side having at least one semiconductor die affixed thereto; 

- a second side having: 

- an a non-conductive underfilling material disposed thereon; and 

- at least one interface electrode at least partially exposed through the non-conductive 
underfilling material; and 

- disposing the at least one interposer on the printed wiring board. 

22. (Original) The method of claim 21 wherein the at least one interface electrode comprises 
one of a solder ball and a solder bump. 

23. (Currently amended) The method of claim 21 and further comprising further processing 
the at least one interposer on the printed wiring board to at least partially harden the non- 
conductive underfilling material. 

24. (Currently amended) The method of claim 23 wherein further processing includes heating 
the non-conductive underfilling material. 
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25. (Currently amended) A device comprising: 
a pre-placement interposer having: 

- a first side having at least one semiconductor die affixed thereto; and 

- a second side having: 

- an a non-conductive underfilling material disposed thereon; and 

- at least one interface electrode at least partially exposed through the non-conductive 
underfilling material. 

26. (Original) The device of claim 25 wherein the interposer comprises means for physically 
and electrically coupling a semiconductor die to a printed wiring board. 

27. (Currently amended) The device of claim 25 wherein the non-conductive underfilling 
material comprises adherence means for physically coupling the interposer to a printed wiring 
board. 

28. (Currently amended)The device of claim 25 wherein the second side has a plurality of 
interface electrodes at least partially exposed through the non-conductive underfilling 
material. 
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Conclusion 

The applicant respectfully submits that claims 1 through 28 are allowable over the 
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